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UHVLGHQWLDO XVH%XW LQ D ODWHU VWDJH WKH QRQUHVLGHQWLDO V\VWHPKDV EHHQJUHDWO\ H[SDQGHG >@ ,Q WKH IXWXUH WKH
HIIRUWV WR SHUIRUP WKH PDLQWHQDQFH DQG LQVSHFWLRQ RI WKH VRODU SRZHU JHQHUDWLRQ DUH H[SHFWHG WR LQFUHDVH
VLJQLILFDQWO\ZLWKWKHLQFUHDVHLQ39LQWURGXFWLRQ7KHLQVSHFWLRQDQGPDLQWHQDQFHKDVWRFDUULHGRXWE\DTXDOLILHG
HOHFWULFDOHQJLQHHU+RZHYHUVLQFHWKHQXPEHURITXDOLILHGKROGHUVLVOLPLWHGWKHUHLVDQXUJHQWQHHGIRUDQHIILFLHQW
PDLQWHQDQFH DQG LQVSHFWLRQ RSHUDWLRQV IRU SKRWRYROWDLF SRZHU JHQHUDWLRQ V\VWHP 7KH LVVXH RI NHHSLQJ 39
LQWURGXFWLRQWRWKHV\VWHPLVFUXFLDOWRVROYHWKHHQYLURQPHQWDOSUREOHPVDQGUHGXFHWKH&23URGXFWLRQ>@
,Q-DSDQVRODUSRZHUV\VWHPRXWSXWLVHTXDOWRRUPRUHWKDQN:EHFRPHSULYDWHHOHFWULFVWUXFWXUHVLWKDVEHHQ
WKHVXEMHFWIRUOHJDOLQVSHFWLRQ$OVRWKHOLIHRIWKHSKRWRYROWDLFSDQHOVLVVDLGWRDYHUDJHPRUHWKDQ\HDUV>@
%XWZKLOH WKH VRODU V\VWHP WREHXVHG FRQWLQXRXVO\ RQHSDQHOPLJKW VXEMHFW WR D IDLOXUH ,WPD\JR HQWLUHO\ OHVV
HIILFLHQW)XUWKHUPRUHLQVRPHFDVHVDKRWVSRWPLJKWRFFXUDQGOHDGWRILUHKDVEHHQUHSRUWHG>@
%HFDXVHWKHQXPEHURIPRGXOHVLQODUJHVFDOHSRZHUJHQHUDWLRQIDFLOLWLHVVXFKDVPHJDVRODUH[WHQGVWRWHQVRI
WKRXVDQGVRUPRUHSLHFHVVLPSOHDQGTXLFNIDXOWGHWHFWLRQPHWKRGLVKLJKO\GHPDQGHG7KHUHIRUHWKHUHLVDPHWKRG
RIXWLOL]LQJLQIUDUHGFDPHUDVWRPHDVXUHWKHWHPSHUDWXUHRIWKHVXUIDFHRUWKHEDFNVXUIDFHRIWKHSKRWRYROWDLFSDQHOV
IRU GHWHFWLQJ KRW VSRWV +RZHYHU RSHUDWLRQV VXFK DV UHSDLULQJ DQG FRXQWHUPHDVXUHV ZKLOH PHDVXULQJ LQ WKLV
DSSURDFKEHFRPHFRPSOLFDWHG,IWKHLPDJHLVWDNHQIRUDPHJDVRODUILHOGLWLVQHFHVVDU\WKDWWKHRSHUDWRUVKRRWVDOO
SDQHOV RQ VLWH ZLWK DQ LQIUDUHG FDPHUD ZKLOH ZDONLQJ 7KDW WDNHV DQ HQRUPRXV DPRXQW RI WLPH DQG HIIRUWV >@
7KHUHIRUHLWKDVEHHQUHSRUWHGWKDWWKHUHDUHFDVHVLQZKLFKSKRWRJUDSKLQJLVGRQHE\PRXQWLQJWKHLQIUDUHGFDPHUD
WRWKH8$9>@%\FRPELQLQJLPDJHVLQIRUPDWLRQWDNHQE\WKHFDPHUDPRXQWHGRQWKH8$9WHFKQLTXHVWRPRGLI\
WKHRSWLPL]DWLRQRIFDOFXODWLQJWKHSRVLWLRQDQGRULHQWDWLRQRIWKH8$9KDVEHHQHVWDEOLVKHG7KXVSUHFLVHLPDJLQJ
DQG VWDELOL]DWLRQ RI WKH SRVLWLRQ DQG RULHQWDWLRQ RI WKH 8$9 DUH UHDOL]HG >@ %\ XVLQJ WKLV DSSURDFK WKH
SKRWRJUDSKLQJRSHUDWLRQLVPRUHHIILFLHQWEXWLWWDNHVDQHQRUPRXVDPRXQWRIWLPHDQGHIIRUWVIRUWKHVXEVHTXHQW
DQDO\VLV SURFHVVLQJ 7KHUHIRUH WKH REMHFWLYH LQ WKLV VWXG\ LV WR LQFUHDVH WKHZRUNLQJ HIILFLHQF\ E\ GHFRPSRVLQJ
ZRUNVXFKDVUHSDLUDQGPHDVXUHPHQW$FFRUGLQJWRWKLVVWXG\WKHLPDJHLVWDNHQE\WKHLQIUDUHGFDPHUDXVLQJ*36
DQG 8$9 LQ WKH H[WUDFWLRQ RI KRW VSRWV ,W FRQVWUXFWV D PRGHO IRU GHWHFWLQJ WKH KRW VSRW JHQHUDWHG LQ WKH
SKRWRYROWDLFVSDQHOXVLQJWKLVLPDJHDVDQLQSXWGDWDDQG*,6)XUWKHUPRUHLWEXLOGVDV\VWHPWKDWFDQPDQDJHWKH
VWDWXVRIHDFKRIILFLDOLQVSHFWLRQRIVRODUSDQHOVXVLQJWKHFORXGFRPSXWLQJ6RLWUHDOL]HVWKDWWKHDVVHWPDQDJHPHQW
RISKRWRYROWDLFV\VWHPVUHVXOWVLQDORQJHUXVHIXOOLIHRIWKH39V\VWHP
³6\VWHPFRQVWUXFWLRQ´
2.1. Hot spots phenomena and their Measurement using infrared cameras 
:KHQWKHVKDGRZRFFXUVDQGELUGGURSSLQJVDUHDWWDFKHGLQWKHSDUWRIWKHVRODUSDQHOVWKLVSDUWZLOOQRWEHDEOH
WRJHQHUDWHSRZHU7KHQEHFDXVHWKHUHYHUVHYROWDJHLVDSSOLHGWRWKHFHOOWKHWHPSHUDWXUHRIWKHFHOOZLOOEHUDLVHG
,QVRPHFDVHVLWFDXVHVDGHIRUPDWLRQRUGLVFRORUDWLRQRQWKHVXUIDFHRIWKHSDQHO6HYHUHFDVHVPLJKWGHVWUR\WKH
FHOOVFRPSOHWHO\ >@7KLVSKHQRPHQRQ LV UHIHUUHGDVKRWVSRWSKHQRPHQRQ%HFDXVHKRWVSRWSKHQRPHQRQEHFRPH
DERYH WKH DPELHQW KLJKWHPSHUDWXUH FRQGLWLRQV WKHPHWKRGV RIPHDVXULQJ WKH 39PRGXOH VXUIDFH DQG WKH EDFN
VXUIDFHWHPSHUDWXUHLVSRVVLEOHE\WKHLQIUDUHGFDPHUDVE\WDNLQJLPDJHVIRUWKH39SDQHOV7KHILJXUHZLWKDKRW
VSRWSKHQRPHQRQPHDVXUHGE\ WKH LQIUDUHGFDPHUD LV VKRZQ LQ)LJXUH%OXHDUHD UHSUHVHQWV WKHSRUWLRQRI ORZ
WHPSHUDWXUHWKHZKLWHDUHDUHSUHVHQWVWKHKLJKWHPSHUDWXUH







)LJ+RWVSRWKWWSMSLDRUMSWHVWFDVHKWPO
 Atsushi Shiota et al. /  Energy Procedia  100 ( 2016 )  69 – 77 71
2.2. GIS  Utilization 
 *,6 LV D WHFKQRORJ\ IRU WKH FUHDWLRQ PDQDJHPHQW UHSUHVHQWDWLRQ VHDUFK DQDO\VLV DQG VKDULQJ RI JHRVSDWLDO
LQIRUPDWLRQ>@)LJVKRZVWKHDELOLW\RIWKHV\VWHPWRFRQVWUXFWDPRGHOIRUWKHUHDOZRUOGRQWKHFRPSXWHU*,6
PDQDJHVGDWDLQDILOPFDOOHGOD\HU7KLVOD\HUFRQVLVWVRISRVLWLRQLQIRUPDWLRQDQGDWWULEXWHVLQIRUPDWLRQ$VVKRZQ
LQ )LJ  *,6 FRQVWLWXWHV DPRGHO WKH UHDO ZRUOG E\ VXSHULPSRVLQJ OD\HUV 7KLV PDNHV LW SRVVLEOH WR JUDVS WKH
JHRJUDSKLFDO GLVWULEXWLRQ DQG JHRJUDSKLFDO UHODWLRQVKLS GDWD 7KHUHIRUH LW LV SRVVLEOH WR JUDVS WKH JHRJUDSKLFDO
GLVWULEXWLRQDQGJHRJUDSKLFDOUHODWLRQVKLSRI*,6GDWD'DWDXVHGLQ*,6LVFDOOHGJHRVSDWLDOGDWDZLWKWKHH[LVWHQFH
RIDYHU\ELJGDWD0RUHRYHU*,6KDVDYDULHW\RIIXQFWLRQV7\SLFDOIHDWXUHVDQGJHRVSDWLDOGDWDRI*,6LVVKRZQLQ
WKHIROORZLQJ)LJ,Q WKLVILJXUH'LJLWDO6XUIDFH0RGHO'60LVFRQVLGHULQJ WKHKHLJKWRI WUHHVDQGEXLOGLQJV
ZKLOH'LJLWDO(OHYDWLRQ0RGHO '(0 UHSUHVHQWLQJJURXQG VXUIDFH DQG WKH URDGQHWZRUNSURYLGLQJ URDGVGHWDLOV
7UDFNLQJ IXQFWLRQKDQGOHV WKH WUDMHFWRU\RI WKH DFTXLUHGSRVLWLRQ LQIRUPDWLRQE\*366SDWLDO VWDWLVWLFV IXQFWLRQV
DJJUHJDWHWKHREMHFWVLQWKHYLHZ*HRFRGLQJUHVSRQVLEOHRIFRGLQJWKHWH[WDGGUHVV'IXQFWLRQKDQGOHVWKHWKUHH
GLPHQVLRQDOGDWDQHWZRUNDQDO\VLVIXQFWLRQSHUIRUPVWKHDQDO\VLVRIWKHQHWZRUNGDWDDQG)LQDOO\6SDWLDODQDO\VLV
IXQFWLRQDQDO\]HWKHHYHQWVPLJKWRFFXULQWKHWDUJHWHGDUHD>@
*,6 LV SRVVLEOH WR KDYH WKH DELOLW\ WR OLQN D IROGHU LQ WKH VDPHZD\ DV WKH DWWULEXWH LQIRUPDWLRQ WR WKH ORFDWLRQ
LQIRUPDWLRQ 7KXV LW LV SRVVLEOH WR FUHDWH D '% XVLQJ WKH *,6 OLQNHG ZLWK SRVLWLRQ LQIRUPDWLRQ DQG DWWULEXWH
LQIRUPDWLRQDQGWKHIROGHULQIRUPDWLRQ*,6HQJLQHLQWKLVVWXG\PDGHXVH$UF*,6
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2.3. Over View 
7KHPRGHOXVLQJ*,6WKDWFRQVWUXFWHGLQWKLVUHVHDUFKLVFRPSRVHGRIWKHIROORZLQJIRXUIXQFWLRQV
)XQFWLRQRIGHWHFWLQJWKHKRWVSRWVXVLQJ*368$9DQGWKHLQIUDUHGFDPHUD
)XQFWLRQRIUHJLVWHULQJWKHLQVSHFWLRQUHVXOWVXVLQJDPRELOHWHUPLQDODSSOLFDWLRQRI*,6
)XQFWLRQRIPDQDJLQJVXFKDVFRQVWUXFWLRQGUDZLQJVDQGSDQHOVSHFLILFDWLRQVDQGLQVSHFWLRQOHGJHU
)LJ*,6LPDJH
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LQWKH)ROGHU
)XQFWLRQRIH[SUHVVLRQDQGPDQDJHPHQWRIGDWDXVLQJ*,6DQGFORXGFRPSXWLQJ
7KHIORZGLDJUDPRIWKLVPRGHOLVVKRZQLQ)LJ
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2.4. Function of detecting hot spots using GPS, GIS, UAV and infrared cameras (Function1) 
 7KLVIXQFWLRQFDSWXUHVWKHLPDJHVWDNHQZLWK*368$9DQGLQIUDUHGFDPHUDWR*,6,WSHUIRUPVWKHSURFHVVRI
H[WUDFWLQJ WKH KRW VSRWV 7KH LPDJH WDNHQ E\ WKH LQIUDUHG FDPHUD LV FRQWLQXRXV GDWD UHSUHVHQWDWLRQ RI WKH
SKHQRPHQRQRIWHPSHUDWXUH,QRWKHUZRUGVWKHLPDJHWDNHQZLWK8$9DQGWKHLQIUDUHGFDPHUDLVWKHUDVWHUGDWD
KHOGYDOXHVRIWHPSHUDWXUHDVDGDWDIRUPDWRIWKH*,6>@,QWKLVUHVHDUFKWKHLQIUDUHGFDPHUDLPDJHVDUHXVLQJD
UDVWHUGDWDFUHDWHGYLUWXDOO\7KHLPDJHGDWDLVXVHGWRFRQILUPWKDWLWLVDQDO\]HGE\WKH*,6LQGHSHQGHQWO\IURPWKH
FDPHUDZKHQWKHUDVWHUGDWDKROGWHPSHUDWXUHYDOXHV7KHUDVWHUGDWDWRGHWHFWVRPHKRWVSRWVKDVEHHQWUHDWHGLQWKH
IROORZLQJRUGHU
$GMXVWWKHSRVLWLRQRIWKHUDVWHUGDWDRQWKH*,6
'UDZWKHSRVLWLRQRIWKHVRODUSDQHOVE\WKHSRO\JRQ
([WUDFWWKHKRWVSRWE\GHFLGLQJWKHWKUHVKROGYDOXHRIWKHWHPSHUDWXUH
)RU SURFHVV  VLQFH WKH LQIUDUHG FDPHUD LPDJHV DUH XVLQJ*36 LW LV SRVVLEOH WR FDSWXUH VXEVWDQWLDOO\ FRUUHFW
SRVLWLRQDVUDVWHUGDWDZKHQLQFRUSRUDWHGLQWR*,6+RZHYHULWPD\EHQHFHVVDU\WRVOLJKWO\PRGLI\WKHSRVLWLRQWR
NHHSLWSUHFLVH7KHUHIRUHDSURFHVVIRUFRUUHFWLQJWKHSRVLWLRQRIWKHVRODUSDQHOVKDVEHHQFRQVWUXFWHGE\XWLOL]LQJ
*HRUHIHUHQFHGRI$UF*,6LQWKLVUHVHDUFK
)RUSURFHVV  WKH SRVLWLRQRI WKHSDQHO KDV EHHQGUDZQDV SRO\JRQGDWD GHWHUPLQHG IURP VDWHOOLWH SKRWRV DQG
DHULDOSKRWRLPDJHV%HFDXVHLQIUDUHGFDPHUDVWDNHLPDJHVRIRWKHUSHULSKHUDOWRJHWKHUDQGQRWRQO\VRODUSDQHOVLW
LVQHFHVVDU\WRFODULI\WKHSRVLWLRQRIWKHSDQHO
 3URFHVVLVWKHSURFHVVRIH[WUDFWLQJWKHWHPSHUDWXUHDERYHWKHDUHDE\GHWHUPLQLQJWKHWKUHVKROGWHPSHUDWXUHRI
WKH KRW VSRWV XVLQJ WKH &RQ RI WKH $UF*,6 6SDWLDO $QDO\VLV ,Q WKLV V\VWHP WKH WHPSHUDWXUH KDV EHHQ IUHHO\
FRQVLGHUHGWREHVHOHFWHGDWZKLFKWKHXVHUFDQH[WUDFWGHJUHHV&HOVLXVRUPRUH,QWKLVVWXG\GHJUHHV&HOVLXV
KDVEHHQFKRVHQDVDQH[DPSOH,Q)LJWKHSDUWVRIGHJUHHV&HOVLXVRUFRXOGEHPRUHWKDQSDUWVDUHVKRZQ
LQEODFN7KH LQVSHFWRU FDQ LQVSHFWZKLOH FKHFNLQJ WKLVGDWDE\ WKHPRELOH WHUPLQDO DSSOLFDWLRQ WKDW H[SODLQHG LQ
IXQFWLRQ


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2.5. Function of registering the inspection results using a mobile terminal application of GIS (Function2) 
 ,Q)XQFWLRQ WKH IXQFWLRQ WKDW FDQYHULI\ KRWVSRWPDS FUHDWHG LQ IXQFWLRQE\ WKHPRELOH WHUPLQDO KDVEHHQ
FRQVWUXFWHG,QDGGLWLRQWKHIXQFWLRQZKLFKWKHLQVSHFWRUFDQHQWHUWKHLQVSHFWLRQUHVXOWVRIRWKHUWKDQVRODUSDQHOV
LQ VRODU SRZHU JHQHUDWLRQ V\VWHP KDV EHHQ FRQVWUXFWHG 6R IDU WKH LQVSHFWRU KDG FDUULHG RXW WKH ZRUN IORZ RI
LQVSHFWLRQZRUN WKDW GHVFULEHV WKH LQVSHFWLRQ UHVXOWV WR VXUYH\ LQ WKH IRUPV RI SDSHUV LQ WKH ILHOG DQG FUHDWHV DQ
LQVSHFWLRQOHGJHUEDFNWRWKHRIILFH$VDUHVXOWLWLVSRVVLEOHWRLPSURYHWKHHIILFLHQF\RILQVSHFWLRQRSHUDWLRQV7KH
LWHPV RI WKLV DSSOLFDWLRQ KDYH XVHG WKH  LQVSHFWLRQ LWHPV RI  -DSDQ3KRWRYROWDLF(QHUJ\$VVRFLDWLRQ RI WKH VRODU
SRZHUV\VWHPPDLQWHQDQFHDQGLQVSHFWLRQJXLGHOLQHV(OHFWULF)DFLOLWLHVIRU*HQHUDO8VHRIPRUHWKDQN:>@
)XUWKHUPRUHLWHPVWKDWXVHGLQWKLVDSSOLFDWLRQKDYHEHHQGHVLJQHGWREHDEOHWRFKDQJHIUHHO\DFFRUGLQJWRDFWXDO
VLWXDWLRQ7KHSLFWXUHRI WKHLQVSHFWLRQRSHUDWLRQDSSOLFDWLRQ LVVKRZQLQ)LJ7KHUHGFLUFOHSDUW LQDRI)LJ
VKRZVWKHLQVSHFWSRLQW%VKRZVWKHLQVSHFWHGLWHPVDQGFVKRZVSKRWRJUDSKVRIWKHDFFRPSDQ\LQJLQVSHFWHG
SRLQWV)XUWKHUPRUHLQWKLVPRGHO:HE*,6DSSOLFDWLRQKDVEHHQFRQVWUXFWHGVRWKDWLWFDQFRUUHFWWKHLWHPVHQWHUHG
E\WKHDSSOLFDWLRQE\3&EDFNWRWKHRIILFH:HE*,6FDQEHXVHGWRVKDUHLQIRUPDWLRQLQRIILFH7KHVFUHHQRI:HE
*,6DSSOLFDWLRQLVVKRZQLQ)LJ
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DPDSE$WWULEXWHLQIRUPDWLRQF3LFWXUHV
)LJ6FUHHQRILQVSHFWLRQDSS
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2.6. Function of management (Function3) 
 ,QWKLVIXQFWLRQ'HVNWRS*,6IRUPDQDJLQJGDWDKDVEHHQFRQVWUXFWHGWKDWLVFUHDWHGLQDYDULHW\RIDSSOLFDWLRQV
VXFK DV FRPSOHWLRQ RI FRQVWUXFWLRQ GUDZLQJV DQG WKH VRODU SDQHOV DQG LQVSHFWLRQ OHGJHU LQ FRRSHUDWLRQZLWK WKH
:LQGRZV IROGHU ,W FDQ EHPDQDJHG E\ OLQNLQJ VRODU SDQHOV SRO\JRQ DQG IROGHUV ,W KDV EHHQ GHVLJQHG WR DOORZ
PDQDJHPHQWRISHULSKHUDOGHYLFHVVXFKDV3&6MXQFWLRQER[HVVZLWFKHVDQGVRODUSDQHOV7KH'HVNWRS*,6VFUHHQ
LVVKRZQLQ)LJ7KHDWWULEXWHLQIRUPDWLRQRIWKHVRODUSDQHOVLVVKRZQLQ7DEOH,WKDVEHHQGHVLJQHGWREHDEOH
WRYDU\IUHHO\/LQNRIWKHSRO\JRQDQGWKHIROGHUKDVEHHQDFKLHYHGE\PDWFKLQJWKHIROGHUQDPHDQG39B,'RI
WKHDWWULEXWHLQIRUPDWLRQ,WLVSRVVLEOHWRDFFHVVWKHILOHVLQDIROGHUE\RSHQLQJWKHWDUJHWIROGHUE\FOLFNLQJRQDQ\
VRODUSRZHUSRO\JRQE\VHOHFWLQJWKHOLJKWQLQJW\SHLFRQ*,6LQ)LJ%HFDXVHLWXVHVWKHIXQFWLRQRIWKH:LQGRZV
IROGHU LW FDQ DFFHVV WR DOO WKH ILOHV WKDW DUH FUHDWHG LQ WKH DSSOLFDWLRQ UXQQLQJ RQ:LQGRZV &RRSHUDWLRQ ZLWK
:LQGRZVKDVEHHQVHOHFWHGLQRUGHUWRUHGXFHWKHFRVWZKLOHDSSO\LQJWKHFRPPHUFLDORIIWKHVKHOI&276SURFHVV
7DEOH$WWULEXWHLQIRUPDWLRQRI39
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,WHP1DPH 'DWD7\SH
39B,' 7H[W
39B0DNHU 7H[W
3&6B,' 7H[W
3&6B0DNHU 7H[W
&ROOHFWRUBER[B,' 7H[W
&ROOHFWRUBER[B0DNHU 7H[W
6ZLWFKB,' 7H[W
6ZLWFKB0DNHU 7H[W
)LJ6FUHHQRILQVSHFWLRQ:HE*,6DSS
 Atsushi Shiota et al. /  Energy Procedia  100 ( 2016 )  69 – 77 75




























)LJ6FUHHQRI'HVNWRS*,6IRU)ROGHUPDQDJHPHQW
2.7. Function of expression and management of data using GIS and cloud computing (Function4) 
 ,WLVDIXQFWLRQRIUHSUHVHQWLQJE\VXSHULPSRVLQJGDWDJHQHUDWHGE\IXQFWLRQWRIXQFWLRQRQ*,67KLVIHDWXUH
LV QHFHVVDU\ WR VXSHULPSRVH WKH LQIRUPDWLRQ HQWHUHG DFURVV WKH ,QWHUQHW E\ WKH PRELOH WHUPLQDO DSSOLFDWLRQ DQG
LQIRUPDWLRQ LQ WKH IROGHU WKDW LVPDQDJHGRQ WKH LQWHUQDOQHWZRUNRI WKHRIILFH ,Q WKLV UHVHDUFKFORXGFRPSXWLQJ
WHFKQRORJ\ KDV EHHQ XVHG 'DWD LV PDQDJHG LQ WKH FORXG LQIUDVWUXFWXUH RI .LWDN\XVKX&LW\ WKH DSSOLFDWLRQV DUH
PDQDJLQJWKHFORXGLQIUDVWUXFWXUHRI$UF*,62QOLQH7KHFORXGLQIUDVWUXFWXUHRI.LWDN\XVKX&LW\LV+DUGZDUHDVD
6HUYLFH+DD6KDVGHYHORSHGE\WKHPXQLFLSDOLW\ZLWKKLJKUHOLDELOLW\RIWKHFORXGHQYLURQPHQW7KHEDFNXSGDWDRI
WKH%DVLF5HVLGHQW5HJLVWHURI,ZDWH3UHIHFWXUH.DPDLVKL&LW\WKDWZDVWKHDIIHFWHGORFDOJRYHUQPHQWVE\WKH*UHDW
(DVW-DSDQ(DUWKTXDNHKDVEHHQDFFHSWHGLQWKHFORXGLQIUDVWUXFWXUH>@7KHFRQFHSWXDOGLDJUDPRIWKHFRQVWUXFWHG
V\VWHPLVVKRZQLQ)LJ)XUWKHUPRUHWKHLPDJHREWDLQHGE\VXSHULPSRVLQJUHVXOWVIURPIXQFWLRQWRIXQFWLRQ
LV VKRZQ LQ )LJ $ \HOORZ GRW UHSUHVHQWV WKH LQVSHFWHG SRLQW WKDW LV HQWHUHG E\ WKH PRELOH WHUPLQDO 3KRWR
GLVSOD\HGLQDVHSDUDWHZLQGRZVKRZVDSKRWRJUDSKWKDWZDVUHJLVWHUHGE\WKHPRELOHWHUPLQDO$QRWKHUZLQGRZRI
WKH IROGHU UHSUHVHQWVD IROGHU WRPDQDJH WKHGHWDLOVRI WKH VRODUSDQHOV%ODFNVSRWVRQ WKHSDQHO UHSUHVHQWSODFHV
ZKHUHWKHUHDUHSRVVLELOLWLHVRIKRWVSRWV





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)LJ7KHFRQFHSWXDOGLDJUDPRIWKHFRQVWUXFWHGV\VWHP
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)LJ5HVXOWRIVXSHUSRVLWLRQRIDOO
&RQFOXVLRQ
,Q WKLV UHVHDUFK D V\VWHP WRPDQDJH WR FRQWLQXRXVPDLQWHQDQFH DQG LQVSHFWLRQ RI WKH VRODU SRZHU JHQHUDWLRQ
V\VWHPKDVEHHQFRQVWUXFWHGZLWKWKHIROORZLQJIRXUIXQFWLRQV
)XQFWLRQRIGHWHFWLQJKRWVSRWVXVLQJ*36DQG8$9DQGWKHLQIUDUHGFDPHUDDQG*,6
)XQFWLRQRIUHJLVWHULQJWKHLQVSHFWLRQUHVXOWVXVLQJDPRELOHWHUPLQDODSSOLFDWLRQRI*,6
)XQFWLRQRIPDQDJLQJVXFKDVFRQVWUXFWLRQGUDZLQJVDQGSDQHOVSHFLILFDWLRQVDQGLQVSHFWLRQOHGJHULQWKH
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)ROGHU
)XQFWLRQRIH[SUHVVLRQDQGPDQDJHPHQWRIGDWDXVLQJ*,6DQGFORXGFRPSXWLQJ
,WKDVEHHQUHDOL]HGWKDW WKHPHFKDQLVPWKDWFRQWULEXWHV WR WKHDVVHWPDQDJHPHQWRI WKHVRODUSRZHUJHQHUDWLRQ
V\VWHPLQFRQMXQFWLRQZLWKWKDWLQVSHFWLRQVRQHVFDQEHFDUULHGRXWHIILFLHQWO\0DLQWHQDQFHZRUNFDQEHVFKHGXOHG
DFFRUGLQJO\ZLWKPLQLPXP ULVNV 7KH IXWXUH UHVHDUFK WHDP SODQV WR EXLOG DPHFKDQLVP IRU8$9XVLQJ*,6 E\
PDNLQJ D IOLJKW SODQ DYRLGLQJ WKH 8$9 WR GHWHFW WKH VKDGRZ RI LWVHOI RQ WKH VRODU SDQHOV 7KH 8$9 ZLOO EH
DXWRPDWLFDOO\IROORZLQJWKHSUHGHFLGHGSODQ
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